Progesterone prevents the pregnancy-related decline in protein kinase A association with rat myometrial plasma membrane and A-kinase anchoring protein.
The presence of cAMP-dependent protein kinase (PKA) in the plasma membrane compartment and its association with an A-kinase anchoring protein (AKAP150) is implicated in mediating cAMP regulatory events in the rat myometrium. The association of PKA with purified myometrial plasma membrane declined gradually between Day 16 and Day 21 of gestation, with a decrease of 53% +/- 11% of the catalytic subunit and of 61% +/- 7% of the regulatory subunit at Day 21 compared with Day 19. To determine the role of progesterone in this association, pregnancy was prolonged by administration of progesterone or shortened by administration of the antiprogestin RU486. Progesterone treatment maintained PKA association with plasma membrane at Day 21 at 123% +/- 23% (catalytic subunit) and 92% +/- 4% (regulatory subunit) of Day 19 levels. In contrast, protein phosphatase 1, protein phosphatase 2B, phospholipase Cbeta(3), and AKAP150 concentrations in the plasma membrane did not change over this interval or with progesterone treatment. Changes in PKA coimmunoprecipitated with membrane-associated AKAP150 paralleled those in total plasma membrane on Days 19 and 21 and on Day 21 following progesterone treatment. In contrast, plasma membrane PKA catalytic and regulatory subunits decreased by 20 h after RU486 injection on Day 15 of pregnancy to levels resembling those on Day 21. These data indicate that progesterone prevents the decline in PKA associated with myometrial plasma membrane and with AKAP150 in the pregnant rat. The decrease in membrane-bound PKA between Days 19 and 21 and after RU486 treatment precedes the onset of parturition in both experimental paradigms. The loss of plasma membrane PKA may be critical for the decrease in the inhibitory effect of cAMP on oxytocin-induced phosphatidylinositide turnover that occurs near the end of pregnancy and may contribute to enhanced myometrial contractile responsiveness near term.